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Historically it has been assumed that sensory systems operate through 51 independent mechanisms, and that each sensory system contributes to behavior and 52 perception independently as well. However, in the past three decades there has been 53 an upsurge in studies providing ample evidence that, in fact, the senses interact 54 extensively to facilitate behavior and perception (Meredith and Stein 1983) . The brain 55 region that served as the foundation for these initial multisensory studies is the midbrain 56 structure, the superior colliculus (SC), of the cat. Individual neurons of the SC receive 57 converging inputs from multiple sensory modalities (Huerta and Harting 1984) and 58 integrate those inputs such that dramatic changes in response often result when cross-59 modal stimuli are presented (i.e., significant increases or decreases in firing rate 60 compared to unimodal stimulus conditions alone; (Meredith and Stein 1983) ). 61 Additionally, these changes at the neuronal level are reflected in orientation and 62 localization behavioral gains that are critical for survival (Stein and Meredith 1993) . 63 Ineffective multisensory integration characterizes a number of clinical conditions 64 (including autism spectrum disorder, dyslexia, and schizophrenia) in which the structure 65 and function of multisensory brain areas appear to be compromised and alterations in 66 both unisensory and multisensory function are typical (Zilbovicius et al. 2006) .
67
Integration across modalities depends greatly on the statistics of paired sensory stimuli 68 -for instance, autistic individuals demonstrate a larger temporal binding window such 69 that auditory and visual stimuli that are separated by relatively large temporal disparities 70 are still perceived as a single event (i.e., synchronous; (Foss-Feig et al. 2010) which suggests that the statistics of cross-modal stimuli encountered early in life might 86 be a driving factor for the development of normal multisensory integrative abilities in SC 87 neurons. In order to test this hypothesis, normal-reared cats (n=4) were compared to 88 cats that were dark-reared until postnatal day 30 and then divided into 2 experimental 89 groups with either coincident (n=2) or random (n=2) audiovisual stimulus exposure.
90
Stimuli delivered to the coincident exposure group involved spatiotemporally concordant 91 audiovisual stimulus conditions such that paired visual and auditory stimuli (LEDs and 92 speakers producing broadband noise bursts, respectively, each of 100 ms duration) 93 always occurred spatially and temporally together, presented at 12 evenly-spaced 94 locations (30˚ intervals at 10 cm elevation) within a cylindrical arena in which the cats 95 were placed for 5 hours/day, 5 days/week. In contrast, the random exposure group was presented with auditory and visual stimuli that were spatiotemporally randomized such 97 that the timing and spatial location for stimulus presentation in each sensory modality 98 was independent. Following an 8 month period of exposure to these stimuli, the animals 99 were returned to the dark for 16 months, after which extracellular single unit integrative abilities, then exposure to randomized multisensory stimuli would 104 detrimentally affect the acquisition of normal integrative capacity. It was found that, 105 indeed, animals exposed to spatiotemporally congruent stimuli developed the capacity 106 for multisensory integration whereas random exposure hindered the development of were comparable to those of normal-reared animals (although the incidence of 111 multisensory enhancement -i.e., the proportion of neurons demonstrating increased 112 firing rate under multisensory conditions -was slightly lower in the coincident exposure 113 group compared to normal controls). One important difference in the coincident 114 exposure animals was that the temporal profile of integration more closely reflected 115 properties of the rearing conditions, with peak integration occurring when visual and 116 auditory stimuli were presented simultaneously (compared to normal animals for which 117 a temporal offset of 50-100ms, visual stimulus preceding auditory, maximizes 118 integrative capacity; (Meredith et al. 1987) ). This finding further supported the fact that the "statistics" of relationships between stimuli served as the driving force guiding 120 development of integrative abilities in SC neurons, such that the mere presence of 121 stimulation alone across sensory modalities was not sufficient, but rather it was the 122 relationships between spatiotemporally concordant sensory stimuli that shaped the 123 integrative abilities of these neurons. In addition, it was shown that the integrative 124 capacity acquired by the SC neurons of the coincident exposure group could be 125 generalized to cross-modal stimuli with properties (e.g., size, shape, orientation, and 126 frequency of stimuli) that were different from those of the rearing stimulus conditions. Given that random exposure to audiovisual stimuli precludes establishing relationships 168 between stimuli that should or should not be bound together, and that response 169 depressions generally occur for stimuli encoded as separate events (e.g., auditory and 170 visual stimuli presented from distinct spatial locations and therefore likely belonging to 171 independent sources; (Meredith and Stein 1996)), it is possible that the incidence of 172 response depressions would also decrease in the random exposure group due to 173 increased inexperience with statistically meaningful relationships between audiovisual 174 events. Recent studies have also shown that the receptive fields of multisensory SC 
